Genetic environment of the multi-resistance gene cfr in methicillin-resistant coagulase-negative staphylococci from chickens, ducks, and pigs in China.
The present study focussed on the analysis of the genetic environment of the multi-resistance gene cfr detected among 21, mostly methicillin-resistant, coagulase-negative Staphylococcus (CoNS) isolates obtained from chickens, ducks and pigs in China. It included sequencing of the regions up- and downstream of the cfr gene on various plasmid types in 13 isolates, such as pSS-02 and pSS-02-like (n=7), pSS-03-like (n=1), pJP1-like (n=3), pSS-04 (n=1) and pJP2 (n=1). This analysis revealed that insertion sequences (IS21-558, IS256, IS257, or IS1216E) and other resistance genes (aacA-aphD and aadD for aminoglycoside resistance, ble for bleomycin resistance, fosD for fosfomycin resistance, erm(B) and erm(C) for macrolide-lincosamide-streptogramin B resistance, or fexA for phenicol resistance) coexisted on the respective plasmids. In the chromosomal copies of cfr identified in eight S. lentus isolates, the cfr gene was found to be bracketed by insertion sequences, such as IS256 or ISEnfa5. Stability tests confirmed that all chromosomal cfr-containing regions could be looped out via IS-mediated recombination. The observations made in this study extend the rather rudimentary knowledge about the genetic environment of cfr in staphylococci from chickens and ducks and confirmed that insertion sequences play an important role in the dissemination of cfr, not only among different types of plasmids, but also for the integration in the chromosomal DNA.